To evaluate the Adipose Stem Cells (ACS) therapy efficacy on the time and quality of wound healing process in rats.
Introduction
Adipose Stem Cells (ASCs) are pluripotent and heterogeneous population of cells which derivate from the adipose tissue 1 . Since 2001, this category of stem cells have been studied as an alternative to ethical issues of using embryonic stem cells and mesenchymal cells derived from bone marrow, which is associated with pain and morbidity limited amount in clinical practice 2 .
Adipose tissue may be extracted as solid adipose tissue or by liposuction, being less invasive and safer than the extraction of bone marrow stem cells that is done by bone biopsies 3 .
Wound healing is a complex process requiring cell migration, inflammation, re-epithelialization, granulation tissue formation, angiogenesis and extracellular matrix remodeling.
Stem cells have an active role through this process, and studies with therapeutic application of ASCs have been shown that those cells enhance and improve wound-healing outcomes 4 .
The involvement of stem cells in the wound-healing process is critical, mainly in wounds resulting from trauma, diabetes, vascular insufficiency, and other conditions. They have a role in the inflammatory, proliferative, and remodeling phases of wound healing, and their presence supports the physiologic process, culminating in a successful healing Bovine Serum (FBS) (Cultilab, Campinas-SP, Brazil), 100 U/ml penicillin (SigmaAldrich) and 0.1 mg/ml streptomycin (SigmaAldrich). In the next day, the culture medium was exchanged to remove the nonadherent cells. This process was repeated 3 to 3 days until the concentration of viable cells get 3x10 6 cells/ml.
After this process, it was added trypsin-EDTA (0.25 % trypsin and 0.01 % EDTA in HB-CMFHBSS) in sufficient volume to cover the cell layer and incubated at 37°C for 5-10 minutes.
Then, the cells were placed into complete culture medium (twice the original volume) to inactivate trypsin, and all the material was centrifuged at 3000rpm for 10 minutes. The supernatant was discarded and the cells were resuspended to be injected in the lesions.
Differentiation assays was done according to the method described by Suartz et al. 6 .
Macroscopic analysis
The lesions were photographed at the moment of the wound were produced and in the day of euthanasia, using a camera Sony Cyber Shot DSC-H20 on a standardized height. The lesion area was measured with the ImageJ © Software program.
Microscopic analysis
After the euthanasia with overdose of ketamine and 
Statistical analysis
Statistical analysis of the macroscopic data was performed by Two-Way ANOVA and evaluation of the difference between the means by T-Test, with significance level of p <0.05.
The microscopic data were analyzed by non-parametric method of Friedman. All the tests were performed with the Software BioEstat © 5.0.
Results
The data of lesions size reduction among the treatments performed in each group and time of healing are shown on the In relation to the treatments, the percentage of lesion treated with ASC have major reduction than all groups, except when compared the treatment with ASCs and the ASCs + meloxicam (p=0.1354). Wounds treated with meloxicam did not differ from control (p=0.1593). There was no statistical difference in the microscopic analysis (p>0.05) (Figures 2 to 4) . The rat was used due to the wide use of rodents in this kind of research, 90% of this kind of research is performed in these animals 9 . The protocol to obtain adult adipose stem cell was proposed by Rodbell et al. 10 a classic and consagrated study of adipocytes isolation in rat. The meloxicam was used as a drug therapy control to diminish inflammatory process and improve the healing, however, when associated with ASCs there was no increase of healing. This supports that only ASC may have acted to better results of ASCs+Meloxicam group.
In contrast with the expected and found in other studies 8, 11 , there was no difference in microscopic evaluation, the inflammatory process was not changed. Probably in immunohistochemistry evaluation the results would be more satisfying.
ASCs are a promising for wound human repair due to its property of promoting endothelial dif. Rates of isolation and efficiency are 100% 9, 12 . ASCs have similar outcomes of Mesenchymal Stem Cell (MSC) derived from bone marrow, but the surgery is less invasive. Moreover, in clinical situations, the ASC is adequate due to it amount availability, mainly if daily application is necessary or during the burn trauma that ASCs is not suppressed, in contrast with MSC derived from marrow 13 .
Adipose-derived stem cells is already used for healing of oncology lesions from radiotherapy in humans, ameliorate skin flap viability and chronic skin ulcers with diabetic mice 8, 11, 14, 15 . The focus of this study was to evaluate in acute wounds.
The ASCs mechanism of action in wound healing is multifactorial. There is a dependent of fibroblast growth factor, autocrine and paracrine secretion of substances as tipe I collagen and neoangiogenesis 8, 16 .
Our results support literature data and can aid in validation of human application of ASCs as a complementary treatment of acute wound. Further studies are necessary, we included only histopathological and macroscopic analysis, without exploring immunohistochemical markers and electronic microscopy, which could clarify microscopic differences between groups. Perhaps, a major sample could elucidate better the statistical tendency that was found between groups ASC and ASC+ meloxicam.
Conclusion
Adipose stem cell have benefits in reducing time of healing of experimental model of wound in rats, observed 7 days of after application.
